Involvement of mitogen-activated protein kinase (MAPK) pathway in LH- and meiosis-activating sterol (MAS)-induced maturation in rat and mouse oocytes.
Gonadotropic stimulation of meiotic resumption in mice is dependent upon mitogen-activated protein kinase (MAPK) activation in the somatic compartment of the follicle. By contrast, spontaneous resumption of meiosis is independent of MAPK activation. In view of the suggested role of meiosis-activating sterol (MAS) in oocyte maturation we have (i) compared MAPK activation in rat preovulatory follicles stimulated by LH or by accumulation of endogenous MAS by using an inhibitor of MAS conversion, AY9944; (ii) examined whether stimulation of meiosis by MAS is dependent upon MAPK activation using denuded oocytes (DO) of Mos- null mice (hereafter Mos(-/-)) with oocytes unable to activate MAPK. Rat preovulatory follicles responded to LH or AY9944 stimulation by MAPK activation. Inhibition of MAPK phosphorylation blocked both LH- and AY9944 triggered resumption of meiosis. In mouse cumulus-enclosed oocytes (CEOs) and DOs AY9944 stimulated GVB in wild-type and Mos(-/-) mouse CEOs cultured with hypoxanthine (Hx). Addition of MAS or AY9944 to mouse DOs cultured with Hx induced resumption of meiosis only in wild-type and Mos(+/-) oocytes, but they were ineffective in Mos(-/-) oocytes. The observed sluggish activation of MAPK induced by AY9944 in rat follicle-enclosed oocytes (FEO) may cause the delay in meiotic resumption in response to MAS and AY9944 stimulation. Further, it is incompatible with the suggested role of MAS as an obligatory mediator of LH in the induction of meiotic maturation. MAPK/MOS activation, whether in the somatic compartment or in denuded oocytes, is required for MAS- like LH-, FSH-, or EGF-induced resumption of meiosis.